Structural dynamics of nucleosome core particle: comparison with nucleosomes containing histone variants.
The present study provides insights on the dominant mechanisms of motions of the nucleosome core particle and the changes in its functional dynamics in response to histone variants. Comparative analysis of the global dynamics of nucleosomes with native and variant H2A histones, using normal mode analysis revealed that the dynamics of the nucleosome is highly symmetric, and its interaction with the nucleosomal DNA plays a vital role in its regulation. The collective dynamics of nucleosomes are predicted to be dominated by two types of large-scale motions: (1) a global stretching-compression of nucleosome along the dyad axis by which the nucleosome undergoes a breathing motion with a massive distortion of nucleosomal DNA, modulated by histone-DNA interactions; and (2) the flipping (or bending) of both the sides of the nucleosome in an out-of-plane fashion with respect to the dyad axis, originated by the highly dynamic N-termini of H3 and (H2A.Z-H2B) dimer in agreement with the experimentally observed perturbed dynamics of the particular N-terminus under physiological conditions. In general, the nucleosomes with variant histones exhibit higher mobilities and weaker correlations between internal motions compared to the nucleosome containing ordinary histones. The differences are more pronounced at the L1 and L2 loops of the respective monomers H2B and H2A, and at the N-termini of the monomers H3 and H4, all of which closely interact with the wrapping DNA.